1 IMPROVED INTRAMEDULLARY SCREW AND TANG FOR ORTHOPEDIC SURGERY 

2 

3 Field of the invention 

4 The present invention generally relates to an 

5 intramedullary system for coupling first and second bone 

6 portions across a fracture therebetween. 
7 

8 Background of the Ivention 

9 In the 1960s, the compression hip screw was introduced, 

10 resulting in improved fixation of the proximal femur. A lag 

11 screw assembly was inserted into the femoral head, a plate was 
.12 attached to the lateral femur, and a compression screw joined 

13 the two. These implants provided a more rigid structure for the 

14 patient and allowed the surgeon to compress the fractured 

15 fragments against each other thereby decreasing the time to 

16 mobility. A number of compression hip screws have been 

17 introduced for fracture fixation about the proximal femur. 

18 Newer devices and inventions explored additions to the nail 

19 and lag screw assembly to improve the fixation and ease or 

20 eliminate the need to locate the distal screw holes. These 

21 newer devices are commonly classified as "expanding devices" and 

22 expand in size, after placement, to fill the intramedullary 

23 cavity. In these patents a mechanism is actuated deploying arms 

24 or anchor blades through the cancellous bone to contact the 
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1 inner cortical wall. 

2 Other expanding devices provide surface contact with the 

3 internal cortical wall resulting in a wedge effect. Kurth, U.S. 

4 Patent No. 4,590,930, Raftopoulos, U.S. Patent No. 4,453,539 and 

5 Aginski, U.S. Patent No. 4,236,512 among others have described 

6 mechanisms which deploy or expand with a molly bolt concept. These 

7 methods are complex and difficult to retract should the nail or lag 

8 screw assembly require extraction and do not deploy through the 

9 cortical bone. 

10 In U.S. Patent No.s 6, 443, 954 and 6, 488, 684, both 

11 incorporated herein by reference and shown in Fig. 1 as prior art, 

12 Bramlet describes a surgical anchor which has deployable tangs. 

13 These tangs are simple in design, internally positioned, yet 

14 easily deployed into, and if desired through, the cortical bone 

15 providing improved purchase for compression of a fracture; 

16 especially in osteogenic bone. These tangs are just as easily 

17 retracted. 

18 The tang body and the tangs of these devices are made of one 

19 piece. The tang body, in each of these devices, is round with a 

20 leading protrusion rectangularly shaped for registering the tangs 

21 with the tang exit holes. The tangs are also triangular and the 

22 tang exit holes are circular. In production, these devices 

23 require very precise tolerances, machining and assembly which 

24 results in high costs. 
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1 What is needed in the art is a low cost surgical screw that 

2 can be made of non-complex components made from different 

3 materials or combinations of materials and using easily controlled 

4 manufacturing steps. 
5 

6 
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1 SUMMARY OF THE PRESENT INVENTION 

2 An improved surgical intramedullary system for compressing 

3 fractures having an elongated cannulated shaft with tang exit 

4 holes and at least one deployable tang, the improvement comprising 

5 an end cap bonded to one end of the cannulated shaft by a 

6 autologoous first bond, a tang body slidably disposed in one end 

7 of the cannulated shaft, the internal wall of the cannulated shaft 

8 and the external surface of the tang body congruently shaped to 

9 restrict movement of the tang body to the longitudinal axis of the 

10 cannulated shaft. The tang having a first end and a second end, 

11 the first end bonded to the tang body by a second bond, the second 

12 bond being autologous. The second end adapted to transit one tang 

13 exit hole in the cannulated shaft upon longitudinal movement of 

14 the tang body, the tang body including a link adapted to cooperate 

15 with a tool to generate longitudinal movement . 

16 Therefore, it is an objective of this invention to teach a 

17 surgical intramedullary screw having simple components which can 

18 be quickly assembled to produce the finished product. 

19 It is another objective of this invention to teach forming 

20 each of the components by easily controlled steps reducing 

21 production costs. 

22 It is a further objective of this invention to teach a 

23 surgical screw structure and fabrication permitting combination 

24 of materials having different properties into one screw. 
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1 It is still another objective of this invention to teach 

2 permanently bonding components to prevent avoid disassembly. 

3 Other objectives and advantages of this invention will become 

4 apparent from the following description taken in conjunction with 

5 the accompanying drawings wherein are set forth, by way of 

6 illustration and example, certain embodiments of this invention. 

7 The drawings constitute a part of this specification and include 

8 exemplary embodiments of the present invention and illustrate 

9 various objects and features thereof. 
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1 

2 SHORT DESCRIPTION OF THE DRAWINGS 

3 Fig. 1 is a cross section of intramedullary screws of the 

4 prior art; 

5 Fig. 2 is a perspective view of a surgical lag screw of this 

6 invention; 

7 Fig. 3 is a longitudinal cross section of Fig. 2; 

8 Fig. 4 is a perspective view of the tangs and tang body of 

9 this invention; and 

10 Fig. 5 is and end view of the tang body of this invention. 

11 

12 DETAILED DESCRIPTION OF THE INVENTION 

13 In Fig. 1, prior art intramedullary screws used for applying 

14 compression across a fracture are illustrated. The tang body is 

15 formed as a complex one piece component with a tang body and tangs 

16 which generally requires a single choice of material. To change 

17 the dimensions or the materials for the tangs, relative to the 

18 tang body, requires the component to be changed, as a whole. 

19 The tang body has a protrusion on the leading end which acts 

20 as a guide to register the tangs with the exit holes. The tang 

21 body has a threaded blind bore for engaging a tool for deploying 

22 the tangs. The tool is threaded into the bore and then a 

23 retrograde pulling force is exerted on the tool to displace the 

24 tangs through the exit holes. This results in a force acting to 
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1 dislodge the screw. 

2 The leading end of the intramedullary screws are formed of 

3 a one piece construction with the shaft of the screw. Therefore, 

4 the tang body must be inserted through the length of the screw 

5 which requires that the entire bore of the screw be machined to 

6 match the tang body. The shaped surfaces guiding the tang body 

7 through the aperture at the leading end must be precisely oriented 

8 with the exit holes though there is no structural guide to orient 

9 these two components. Further, the approach to these components 

10 is from the trailing end of the screw. During surgery, because 

11 the tang body blocks the leading aperture, the guide wire used to 

12 place the screw, across the fracture, must be removed before the 

13 tang body can be inserted. The pushing of the tang body through 

14 the bore may shift the axis of the screw without guidance. 

15 The leading end of the lag screw shown in the prior art 

16 appears to have an end cap separate from the shaft of the lag 

17 screw however, there is no indication of the specific connection 

18 between the shaft and the end cap. The lag screws of the prior 

19 art include a compression screw threaded into the trailing end of 

20 the lag screw to provide compression across the fracture, as is 

21 also the case in the instant invention. 

22 The cannulated lag screw 10, shown in Fig. 2, has a shaft 11, 

23 a bore 12 and a leading end 13. The shaft has external threads 

24 14 near the leading end and the shaft is closed with an end cap 
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1 15. The leading end of the bore 12 has an enlarged counter bore 

2 29. The end cap 15 has a skirt 16 in contact with the shaft 11 

3 within the counter bore 29. The end cap has a central aperture 

4 17 sized to telescope along a guide wire (not shown) . 

5 The bore 12 extends from the trailing end of the screw to the 

6 leading end and has a inner diameter to slide over a guide wire 

7 and through which a tool, similar to a draw bolt, may be 

8 telescoped. 

9 Within the leading end of the screw 10, the inner diameter 

10 is greater than the bore in the trailing end. The internal walls 

11 of the leading end of the bore 12 are shaped by intersecting 

12 planar surfaces. These surfaces extend, within the bore, 

13 throughout the portion of the leading end carrying the external 

14 threads 14. As illustrated, the intersecting surfaces form an 

15 octagonal cross section in the bore. Of course, other geometric 

16 shapes may be used. The relatively short octagonal shaped 

17 surfaces are formed through the leading end by EDM (electrical 

18 discharge machining) , broaching or extrusion. 

19 The external threads 14 have tang exit holes 18 spaced about 

20 their circumference. The exit holes extend from the bore through 

21 the shaft. Their location is positively related to the position 

22 of the planar surfaces of the internal walls with each hole formed 

23 in a planar surface. The preferred orientation is at ninety 

24 degrees providing 4 tang exit holes around the screw. The holes 

Inventors: Doubler, Hammill 

Atty Doc. No. McHale & Slavin 2131 .027 8 



1 18 are shown as circular but other shapes may be employed. 

2 The short octagonal shaped surfaces extend from the leading 

3 end to the tang exit holes 18, The remaining lesser diameter of 

4 the bore 12 forms a shoulder 19 about the tang exit holes 18. 

5 The tang body 20, shown in Fig. 4, is formed with a shape 

6 commensurate with the intersecting planar surfaces of the leading 

7 end bore 12. For example, the tang body 20 has an external 

8 octagonal shaped sides 21 to match the illustrated leading end 

9 bore. This shape prevents the tang body from rotating as the 

10 tangs are deployed and limits the translation of the tang body to 

11 the longitudinal axis of said bore. The tang body 20 includes an 

12 aperture with internal threads 22. The threads engage the tool 

13 23 and act to translate the tang body upon turning the tool. 

14 Grooves 24 may be cut, machined, extruded or otherwise formed 

15 in the planar surfaced sides 21 of the tang body. As shown, the 

16 grooves are rectilinear and of dimensions to accept a separate 

17 tang 25. Each planar surface may be grooved or the number of 

18 grooves may match the number of exit holes in the shaft. As 

19 shown, the tang body 20 has 4 grooves 24 spaced at 90 degrees 

20 about the circumference of the tang body. 

21 Each groove 24 has a tang 25 laid in and bonded by a laser 

22 weld 28 to the tang body. The tangs are shown as rectangular in 

23 cross section but other shapes may be used. The ends 26 of the 

24 tangs are shown as chamfered to reduce the bending moment and 
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1 guide the tangs 25 into the tang exit holes 18. The rectangular 

2 shape allows for easy control of the bending moment by changing 

3 the thickness, for example, without altering the surface area of 

4 the tang in contact with the bone. 

5 This construction permits the use of different materials in 

6 the tang body and the tangs or the use of the same materials with 

7 differing characteristics. For example, the tang body may be of 

8 titanium of one degree of hardness and the tangs may be titanium 

9 of a lesser hardness. Further, all the components may be of the 

10 same material, such as titanium, or the components may be of 

11 different materials. The selection of materials is limited only 

12 by compatibility without reaction, ability to form a inter-bond 

13 by laser welding, strength, and being non-reactive biologically, 

14 to include surgical stainless steel and alloys, ceramics, and 

15 polymeric materials. While laser welding is the preferred bonding 

16 process, other welding processes may be used, as well as, heat and 

17 pressure to produce an autologous connection between the 

18 components. 

19 The end cap 15 has a central aperture 17 for passage of a 

20 guide wire for placement of the intramedullary screw during 

21 surgery. The aperture 17 connects to the bore 12 through the 

22 threaded aperture in the tang body and provides a passage through 

23 the entire screw permitting the fully assembled intramedullary 

24 screw to be placed by the surgeon. The end cap has a smaller 
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1 diameter skirt 16 fitting within the bore 12. The aperture 17 has 

2 a larger diameter countersunk cavity 27 within the skirt portion 

3 of the end cap. The clearance area 27 forms a bearing surface for 

4 the forward end of the tool 23. The end cap is laser welded to 

5 the leading end of the shaft. 

6 A number of embodiments of the present invention have been 

7 described. Nevertheless, it will be understood that various 

8 modifications may be made without departing from the spirit and 

9 scope of the invention. Accordingly, it is to be understood that 

10 the invention is not to be limited by the specific illustrated 

11 embodiment but only by the scope of the appended claims. 
12 

13 
14 
15 
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